Insertion of an intercostal chest drain in patients with chest trauma can be followed by several serious and even life-threatening complications!. Confirmation of correct position can be difficult, especially in critically ill patients. We report a case of a patient with chest trauma who developed a tension pneumothorax despite the presence of an intercostal chest drain and in whom plain X-rays failed to diagnose malposition of two intercostal chest drains.
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CASE HISTORY
A 20-year-old female (ASA 4E) was admitted to the Casualty Department of our hospital following transfer by Royal Flying Doctor Service from a district hospital 1000 km away. She had been involved in a motor vehicle accident in which she had been run over several times. On arrival at the local hospital she was conscious and oriented, and a chest X-ray revealed a right pneumothorax. A chest drain was inserted in the midaxillary line via the fifth intercostal space with the introducing trochar in situ. The drain was connected to an underwater seal which was noted to be swinging with respiration. A follow-up chest X-ray was not taken. Her other injuries included bilateral fractured humeri, fractured right femur, fractured pubic symphysis, fractured left first rib, dislocated left sternoclavicular joint and closed head injury. While breathing oxygen (15 I1min) via a face mask, her oxygen saturation (Sp02) was 83070. She was therefore intubated and ventilated on oxygen 60% which increased her SpOzto 100%. During transfer by air ambulance, the SpOz dropped to 91 %, the heart rate increased from 100 to 150 per minute and the peak inflation pressure increased from 30 to 45 cm H 2 0.
On arrival at the receiving hospital an urgent chest X-ray was taken ( Figure 1 tension pneumothorax despite the presence of an intercostal drain. The chest drain was withdrawn by 3 cm with immediate improvement of the patient's condition and drainage of blood and air from the right pleural space. Another intercostal chest drain was inserted prophylactically on the left side through the fifth space in the midaxillary line, although in this case the trochar was withdrawn before passage of the tube. A repeat chest X-ray showed both tubes to be lying in what seemed to be satisfactory positions ( Figure 2 ). The patient was transferred to the Radiology Department for CT scans of her head, thorax, abdomen and pelvis. The scan of her thorax showed that the right chest drain was lying within the lung substance surrounded by an area of pulmonary haemorrhage, while the left drain was lying in the oblique fissure ( Figure 3 ). Both drains were replaced before the patient was taken to the operating theatre for internal fixation of her long-bone fractures. The patient was transferred to the Intensive Care Unit (ICU) postoperatively for mechanical ventilation. She returned to the operating theatre on day 15 for a right thoracotomy where the entire right lung was solid and noncompliant, with the upper lobe adherent to the chest wall. The chest cavity was irrigated with warm water and the pleural space freed so the lung could fully re-expand. The patient's condition improved following this and she was discharged from the ICU on day 35.
DISCUSSION
This case highlights several problems in the management of trauma patients requiring insertion of an intercostal chest drain. Firstly, the use of a sharp trochar during insertion is controversial. The teaching of the Early Management of Severe Trauma (EMST) program is that a trochar should not be used, and that blunt dissection should be carried out with the finger before insertion of the drain, to avoid injury to other organs and to clear away clot and adhesions 2 • A recent review 3 advocated the use of a trochar in the management of patients with spontaneous pneumothoraces, although opponents of its use suggest that the technique is unsafe and unnecessary'. This case demonstrates one of the complications of using a trochar, where its blind insertion may penetrate the lung and remain undetected. While this patient's initial pneumo-, thorax improved despite intrapulmonary placement of the intercostal chest drain, this was probably because the most proximal side-hole remained outside the lung substance and within the pleural space. Movement of the intercostal chest drain may have occurred during transfer by air ambulance, resulting in all of the sideholes lying within the lung substance ( Figure 1) . Failure of the drain to function would then have occurred with accumulation of air within the pleural space and a tension pneumothorax. Withdrawal of the drain by 5 cm was enough to position the proximal side-hole within the pleural cavity again with relief of the tension (Figure 2) . The pneumothorax did not resolve completely because the calibre of the single sidehole draining the pleural cavity was too small to allow complete drainage of the air in the time between withdrawal of the drain and the X-ray. It is significant that during her time in the ICU this patient's right lung disease was more severe than that on the left side and was much slower to resolve. We feel that the trauma caused by the intercostal chest drain exacerbated the pulmonary pathology and contributed to her prolonged stay in the ICU. There has been one previous report in which the presence of an intercostal chest drain failed to prevent the development of an ipsilateral tension pneumothorax'. The pneumothorax was treated by resiting the drain.
The position of the left-sided intercostal drain in the oblique fissure also remained undiscovered until revealed by CT scan. In both cases plain chest X-ray failed to identify malposition. A lateral chest X-ray may have led to earlier detection of the incorrect position of the intercostal drains with earlier resiting and reduction of potentially life-threatening complications.
This case emphasises several points in the management of patients with chest trauma who require insertion of an intercostal chest drain.
1. The use of an introducing trochar should be discouraged, as there is a risk of causing significant pulmonary Injury, or perforation of major blood vessels or viscera.
2. Insertion, repositioning, or removal of an intercostal chest drain should always be followed by plain chest X-rays, including a lateral X-ray if there is any doubt about position. It has been shown 'that lateral X-ray can confirm a malpositioned tube in about 60070 of the cases in which incorrect placement has occurred but is not visible on plain anteroposterior X-rays6.
3. The presence of an intercostal chest drain does not exclude the possibility of a tension pneumothorax.
4. CT scanning is a useful diagnostic aid in confirming the position of an intercostal drain, if either there is doubt about its position, or if the drain is not functioning properly'. In general, resolution of the lesion being drained, be it air or fluid, will occur fairly quickly if the drain is correctly positioned, and delay in improvement of a lesion should suggest incorrect placement of a drain 6 .'. CT has been shown to yield more information than bedside chest X-ray in 70070 of critically ill patients, and 15070 of intercostal drains, apparently correctly placed, have been found on CT not to be 9
•
